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FIELD OF THE llNVE^iTi^,^J 



The qc-^senl invention relates :o a radio re- 
•:e:ver of cr.e tv/in tuner type .vhich has ;v/o parallel 
recaivino systems. 

eACKGROUND OF THE INVENTION 

in rscent days, an ROS (radio data system) 
sroadcas'irg systern has oonne -nio use in Eu- 
'Opean countries. A nefrvcr;< foilcv/ system has 
seen known as one of the services provider: by the 
ROS ore ado as ting system. 

In uhe network roHcw system, frequency data 
;AF) or a 'croadcasting station broaccasting a pro- 
gram IS oontained in ihe RDS data. AF scenes for 
Alternative Frequencies and relaies tc data for in- 
otoa-lnc ^he frequencies of scaiicns fcrcadoasting 
:he same program m ciroumferentiai areas. A re- 
oeiver writes the data of the necessary AF :ist into 
2 memory installed therein. When a tuning opera- 
■jcn is carried out. the AF data is read out of the 
memory and signal levels of the AF frequencies 
are checked by a conventional method, i.e.. detect- 
ing the strength of the electric field. When a signal 
:evei of a broadcasting frequency being currently 
received is below a prese*. level, the receiver 
checks signal levels of the AF frequencies, and 
selects a broailcaszing frequency that can be re- 
ceived ^T?thL^^eaer/1Sceive"i^qua^i^y than the present 
one. af^d uses that frsquency for receivino the 
program. 

In this way, the channel select operation that 
will frecuenily occur in the mobile radio com.mu- 
nications environment, is automatically carried out. 
5c that a particular program can always be re- 
ceived in the best condition. 

To take advantage of such a service, in the 
case of a single FM receiving system, m.uting is 
applied to a broadcasting station that is presently 
subjected to the audio monitor, for a short time. 
During this muting period, the receiver searches 
another broadcasting station in the same ner.vork. If 
a radio wave v/ith respect to a new broadcasting 
station as searched can be received -.vith cerrer 
receive quality, the receiver uses the radio wave of 
the new station for receiving the program. 

To check whether cr net the searched station 
is con -aired in [he sam.e network, it takes somte 
tim.e. Therefore, in the case of a receiver with a 
single receiving system, it is inevitable that the 
sound recrcduction is tempcrarity stocced. 

To cope with this probtem, a radio receiver 
provided with two receiving tuner systems :s prc- 
posed. 

This '.yce of radio receiver is cceracfe in such 
a way that a first tuner is used for the audio 
monitor, while a second tuner is usee for searching 



the bes^ channel. To be more exact, when a re- 
ceive quality ;n the firs* tuner is ce^ter than that in 
•.he second tuner, the receiver is instantaneously 
switched to the channel of the highest receiving 
5 quality. Thus, the receiver can get the sen/ice if 
the same netr^nrk without the unnatural feelings 
provided to listeners based on the ten'.porary mut- 
ing periods cescribed above. 

Use of the tv/o tuners together creates another 
■c prcfciem ro be discussed below. 

Generally, a supemetercdyne systemi is em- 
pioyed for these types of receivers, in the super- 
heterodyne receiver, if a high Iccal frequency, for 
examoie. is used for a local signal, generated by a 

'5 local osc:llatcr. a !ocai signal or the first receiver 
whcse frequency is the receiving frequency plus 
10.7 MHz. may fall within the freauency banc cf 
the received RF signal of the second receiver. 
Also, the reverse case may exist i.e., a local signal 

20 Of the second receiver fails within the frequency 
band of a received RF signal of the first receiver. 
This results in negatively affecting the receiving 
band of the ether receiver. 

To cope with this problem, it is conceivable 

^5 ;hat the double superheterodyne system is used 
for the receivers. 

Fig. 3 is a block diagram snowing a basic 
arrangement of a twin tuner of a dcuiole super- 
heterodyne system. An RF signal received by an 

30 antenna i is properly amplified by Rf amplifiers 2 
and 3. and then applied to mixers 4 and 5. The 
mixers receive respectively focal signals from local 
oscillators 6 and 7, and produce first intermediate 
frequency (IF) signals. The oroduced signals are 

Jo amplified by IF signal amplifiers 8 and 9. and then 
applied to mixers lO and 1 1, respectively. The 
mixers 10 and t1, which now receive the amplified 
IF signals, receive locai signals from local oscilla- 
'ors 12 and 13. and corve.'l the r1rst IF signals into 

-0 second IF signals, respectively. 

The second IF frequency signals are demcdu- 
iated by detector circuits 14 and 15, and output 
rrom output terminals 16 and 17. respectively. 

in the receiver thus arranged, an oscillating 

-5 frequency of each local oscillator 5 and 7 is se- 
lected to be at least about, for example. 20 iVIHz. 
higher than the frequency of the received RF sig- 
nal. The first IF signai as orzriuc^C using the first 
iocal signal is mixed with a secorid local signal 

fo generated by local oscillators 12 and 13 to thereby 
form an IF signai of 10.7 MHz. As a result, the 
rrecuency of the local signai will never fall within 
;he rrecuency band cr ttie received RF signal. 
Hence, it can ce avoided that the iccai signai of the 

55 first receiver negatively affects the received RF 
frequency banc of the second receiver. 

As describea above, if the radio receiver of the 
tv/in tuner type is designed so as to be free from 
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■<^.r;r:! iiUefrer-rn-:=?. -x.e locci^ super- 

V/i^irn ':':frica» ^'i: •■■'•''^ 'he receiver usir.g -/.vo 
i::"-t;L^ iucer'-ei-jrcoyne jeceivinq 5/ite:r.-\ r^- 
.-^ivdi" ;jsii'0 -j"-- -cubie superheterccyne t^- 

---i 'lj'i" s'/sterr.i nsr-scis acciUonally [he mixers lO 
=r.«: ii 3r;d -he loca; oscillators i2 and :3. This 
leacs CO an increase .ri manufaciurmc costs ann 
rrii.-:es ■.ne circuit arrangerrtent ccmpiicated. 

The creserii inver";nor. has an obiecE to provide 
racio -ecsiver v/nich iti free rrcrr ^he increased 
ccst ana compiicacec circuit irrar.gem.en: dis- 

To achieve the above object, there is providec 
a radio receiver comprising: a first receiver or -he 
dcubie superheterodyne -.yce inciucing a first mixer 
fcr appiving a -'irsi locai signal to a received RF 
sicnal. a second mixer for applying a second locai 
s;anal to a first intermediate frequency signal as 
ofocvce^ by the first mixer, and a first detector 
circuit for demodulaiing a second intermedia-e fre- 
auency signal as produced by the second mixer: 
-nc a second receiver of the singie sucer- 
he-:erccyne v/oe including a third mi:<er for apply- 
inc a tnirc iocal sigaa! to the received RF signal, 
and a 'ssccnd'det^rtcr circuit for demodulating a 
rptrd inierr-'ediate frequency signal as produced by 
Che third mixer, wherein a single RF rsceiving fre- 
quency band :3 divided into at least tv^o frequency 
ranees, a first frequency range and a second fre- 
cuency range, and a demodulated output signal of 
:he first receiver or that or the second receiver is 
selected according to the first and second fre- 
c^vena/ ranges. 

The radio receiver is arranged such that a 
sincle receiving frequency band is divided into at 
leas- i''vc frequency ranges, a first frequen.cy range 
and a second frequency range, and a demiOdulaiec 
'Mizui signal of the first receiver or thar of the 
irccnd 'cceiver is selected according to -he first 
a-id secorc freauency ranges. V*/iih such an ar- 
rancemenr. :he first local signal in the firs; -ecaiver 
v.-ii! never enter in-.c r.he frequency band of the 
'rcsived signai in :he seccnc receiver. The iccai 
- ,..-! iBC ^cii. receiver will never enter irtc 

the frequency band of the received signal .n the 
fi-.st recei' The crobienn of tne local signal of 
one 'ece!^^3'' negatively arfecung the receiveo RF 
frecuenc'/ t:ard of another receiver is successfully 



ERtEF DESCRIPTION OF THE DRAWINGS 



The oresent invention will be more clearly un- 



rerscooc frcm- the fcllQv/ing descipiion in ccniunc- 
- .vi-" -^e icccmoanyina orav/ings, v.herein: 
F-o. i is a block diagram shcv/ing an embodi- 
rrent of 2. radio receiver acccrcing to the 

3 present indention; 

F-gs- 2(A) through 2(C) are ciagrams showing 
frequency aHocaticns useful n exciainmg the 
operations of tne radio receiver of Fig, i; and 
F-g. 3 is a biock diagram shcv/mg a basic ar- 

:o ranaemeni of a r.vin :uner of Ehe rouble super- 

heterodyne system. 

DETAILED DES CRIPTION OF THE PREFERRE D 
EiMEOOlMENT 

' 5 

A ofeierrec embodiment of the present inven- 
tion r/ill be described %vith reference :o the accom- 
panying drawings- 

Fig. 1 is a block diagram snowing an embodi- 
20 men- of a radio receiver according to the present 
invention. In the figure, reference numeral 20 des- 
igraies an ancenna. An RF signal derived from the 
antenna 20 is applied to an RF amplifier 21 in a 
first receiving system or receiver of the double 
35 superheterodyne type. The RF signal is amplified . 
by the amplifier 21 and then applied to a mixer 22. 

The miir^er 22 is coupled v^ith a local osciliator 
23. The RF signal is mixed with a local signal 
generated by the local oscillator 23. and converted 
30 into a first intermediate frequency signal. The first 
IF signal is amplified by an IF amplifier 24. and 
then applied to a mixer 25. 

The mixer 25 is coupled with a local osciilatcr 
26. The first IF signal is mixed with a local signal 
35 generated by the local oscillator 26. and converted 
into a second intermediate frequency signal 

The second IF signal is selectively amplified by 
an IF amplifier 27. and then applied to a deiecior 
circuit 23. Then, it is cemoduiated by the detector 
'^0 circuit 28. and apolied to a selector 29. 

The RF signal derived frcnn the antenna 20 is 
applied to an RF amplifier 30 in a second receiving 
system or receiver of the single superheterodyne 
type. The RF signal is amplified by the amplifier 30 
-5 and '.hen apolied -o a mixer 31. 

The mi:<er 31 is coupled with a local oscillator 
32. The RF signal is mixed with a locai signai as 
generated bv the local oscillator 32. and converted 
into an IF signal. This IF signal is amplified by an 
so IF amplifier 33. and I'ren acciied to a deieccr 
circuit 3-i. Then, it is cemcdulaced by the detector 
circuit 34. and applied to the selector 29. 

The selector 29 sesects :he jamodulated signal 
;f the first receiver or that of the secoric receiver. 
The cemcduiatec audio signal as sele-cted is ap- 
olied to an outout terminal 35. 

The non-selected audio signal is applied to a 
central processing unit (CPU 36) along tine 40 as a 
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democulaiion 'cniroi iicnal. The CPU 36 fetches 

broaccBSCS a program as one of :he .services pfrr- 
^or,'r.^r;J ov' ■:r*.-e HQS broaccasung sysiern as ca- 
scriC'rd above. 

T'le CPU o6 :s ecu pled v/iin a keycoarc 37 ror 
antering instructicns. such as a channe! selection. 
!n response i:c the insrrucrions entereo from the 
'<ryccarfj 37. -he CPU 36 proGuces loca! signal 
:ontrol signals along lines 41 and 42 wnich are :o 
oe acpiiea. resoectiveiy. :o -he icca; osciilarors 32 
^rc 23 cr -he first anc: second receivers, respec- 
:ive!y. 

In the radio receiver thus arrangea. if rhe re- 
:c!V!nc frecuency banc is an FM banc of 37.50 -c 
iCS.OO iMH^, the frequency of the :ocal 5ignai gen- 
erated by the local oscillator 23 ranges ^rcm 108. SO 
:o 129.40 tViH>:. in the first receiver of the double 
superheterocyne type. Then, the frecuency of the 
first IF signal is 21.4 MHz. 

The first IF signal of 21.-^0 MHz is mixec with 
the local signal of rrecuency 32.1 MHz from the 
local oscillator 25. and converted into an IF signal 
of rO.7 MHz, ^yrACh in turn is demodulaced by the 
detector circuit 23. 

In the second receiver of the single super- 
heterodyne type, the frequency of the loca! signal 
as generated by the local csciiiator 32 is set be- 
twsen 96.20 MHz and liazo MHz. The frecuency 
of the resiiitani in signal. is 3.0:70 MHz. 

The IF sigrai- is demoTjTjvBted by the detector 
circuit 3^. 

fn the radio receiver, the received frequency 
band is divided into at least t*A'o frequency bands, a 
firGt frequency banc and a seccnd frequency band. 
The first and seccnd receivers receive and de- 
modulate the signals within the first and second 
frequency bancs, respectively. 

If the FM receiving frequency band is between 
37.50 MHz and lOS.OO MHz as mentioned above, it 
is divided into a low frequency band of 37.50 to 
97.75 MHz and a high frequency band of 97.30 to 
•QS.OO MHz. 

Let us define the tuner that produces an audio 
cem.oduiated signal, corresponding to a broadcast- 
ing progr a.m. as a main tuner, and the b^r[(^r that 
produces a data democulated signal, ccrresponc- 
ing to the data for ROS including the AF data, as a 
sub tuner. The selector 29 selects the dem.oculatod 
signal of the first receiver (double superheterodyne 
recei'/er» or that of the .-"tone .'oceiver (single 
sue ' -te-'ocyne reci: -■ to oe output onto torrrii- 
nai 35 according to the receiving frequency of the 
main tuner. 

More specifically, when the receiving frequen- 
cy of the main tuner belongs to the iow frequency 
band (-37.50 to 97.75 MHz), the first receiver is 
used for the main tuner, and the second receiver. 
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for the sub tuner. 

v/hen tre receiving frecuency cf the n^ain tun- 
er belongs to the high frequency band (97.30 to 
108.00 MHz), the seconc receiver is used for the 
main tuner, and the 'irst receiver, for ^he sue turer. 

The above s'-vitchings are carried out -t-y the 
CPU 36. That is. the CPU 36 ccntrcis the selector 
29 along iine 43 in such a way that wren the 
receiving frecuency falls within the icw frequency 
band, as indicatec to the CPU 36 by the keyboard 
3 7. the movable contacts of the selector 29 are 
turned to the fixed contacts shown in Fig. 1 , and 
when it ^a!!s within the high frequency banc, the 
selector is vjrnec to the other fixed contacts. 

F-gs. 2f.-) thrcugh 2(C} are diagrams showing 
the operations as mentioned above. Fig. 2(A) 
shows a receiving frequency band of the radio 
receiver. As shown, the low frequency band ranges 
from Frmin (87.50 MHz) to Frc (97.75 MHz), and 
the high frequency band ranges from Frc' (97.60 
MHz) to Frmax (108.00 MHz). 

fn the second receiver, as shown in Fig. 2fB). 
the lew frequency band of the local signal ranges 
from Fo2min (98.20 MHz) to ro2c (108.45 MHz), 
and the high frequency band ranges from Fg2c' 
(108.50 MHz) to Fo2max (113.7 MHz). 

In the first receiver, as shown in Fig. 2fC). the 
Sow frecuency band cf the local signal ranges from 
Folmin (108.90 MHz) to Foic (119.15 MHz), and 
■he high frequency band ranges from Foic' (1 19.20 
MHz) to Folmax (129.40 MHz). 

As described above, to receive a signal within 
the low frequency band (AL in Fig. 2(A)), the first 
receiver is used as the main tuner, and tfie fre- 
quency of the local signal is within the range of CL 
in Fig. 2(C). when the second receiver is used as 
the sub tuner, the frequency of the local signal is 
within the range of BL in Fig. 2(8). Accordingly, 
neither the local signal of the first receiver nor that 
of the second receiver will be coinc:dent with the 
receiving frecuency in the low frequency band, and 
hence the local sicnais will not negatively affect the 
received RF signai. 

To receive a signai within the high frecuency 
cand {AH in Fig. 2!'A)). the second receiver is used 
as the m.ain tuner, anc the frequency of the local 
signal is within the range of 3H in Fig. 2(B). When 
the first receiver js used as the sub tuner. ;he 
frequency of the locai signal is within the range of 
CH in Fig. 2(C). Accordingly, neither the focal 5ic- 
nai of the first receiver nor :hat of the seccna 
receiver win be comcicent with the receive fre- 
quency in the high frequency bard, and hence :he 
locai signals .viil not negatives/ affect the received 
signal. 

As seen from, the foregoing description, ^he 
radio receiver cf the invention is arranged such that 
a single receiving frequency banc is divided into at 
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<. jiC'ji iicf^ai :i ii'r: Hrii rrrf:::;iv'=f 'jr jj'cii 'jf the 
ir^f.vfvj rv:c:7ive* !o i^iecl^rd accofCiiiu /^leliier 
-'iCiriveiJ SJ^^fci "i 'J 'J.e t'irii Or -.ne icCOntj 
•f-;ijLefn:/ rarc-rS. V/i-h sucn an aftai^.genrsiu. il*e 
;iri» C'jd! agrai '"i!! I'ever enter i.-uo thr .'r.^cuency 
Lane 01 'Mj^ receivec Signai or the sec end recaiver. 
The seconc iccai sicna: v/ii!. corresponcii^-Ciy. never 
-;:uef ::^io i'ne frtrcuertcy band cf I. he ff-jcaived sia- 
r.ai or :r.e rirst lec^iv^rr. The probiem o-r the iccai 
signal o: ere rec^ivei' nr-scatively arfeciing rhe :'e- 
•zaivec F.i~ 3ignai or ar.crr.er receiver is succe55rijlly 

Further, it is ."ic-e^ 'ria- ?ne of :he receivers is 
cf :he ocubie iuoerneier oayne i:ype- and :he other 
io Of -he single sucer-.eLerodyne type. The radio 
receiver of the invenricn is lower in cost and sinri- 
oier in circuit arrangemeni than -he ccnventionai 
radio receiver in which bo-h the receivers mus: be 
oi' -he oouoie SLpemetcrodyne lype. 

In -he descrtpticn as given above, the network 
r'oliO'-ver using che AF data containing in the RDS 
data is used as an examole. It is evident, however, 
that {he present invention is applicable for another 
type or radio receiver -.vitn a function to mcnitor the 
quaiicy and contant of chs broadcasting wave. 

Claims 

1. A radio receiver apparatus comprising: 

3 first receiver of the double super- 
heterodyne type inciuding a first rr.ixer for ap- 
ply ing a first 'ocai signal to a received RF 
signal so as to oucput a frrst intermediate fre- 
ouency signal, a second .Tiixer for applying a 
second local signal to said first intermediate 
frecuency signal so as to output a second 
iniermediate frequency signal, and a first de- 
tector circuit for demadulatinn said second in- 
termediate frequency signal: and 

3 .second receiver or fre single super- 
nere'odyne tyce including a -.hire .nixer for 
applying a third local signal io the received RF 
iicna! SG as 10 oucput a third intemediate 
frecuency signal, and a second deiec'.cr circuit 
fr,( r.emodulating said third inrernnediate fre- 
cuency signal. 

v/nerein a single receiving frecuency band 
is divided in;o at -east iv/o frequency rci'sges. a 
i'rs: z'Ziiency range ano a seconc 'rfc.encv 
rarg3. and a dennodLiated ouiout 3:^ra. of £a:c 
r?.i receiver or that of said seconc receiver is 
friecced ov a Sciecting means depending 
t:Dcn '.vhether saic received RF signal is in 
saic first or said seccnd range. 

2. A raoio receiver apparatus as ctainned n claim 
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1 v/nereui satd selecting mcan^i ts a CPU. 

3. A radio receiver apcaiaius as claimed iri claim 

2 v;herein said selecting rr-eans receives an 
i ^nput Item d keyboard. 

4. .A sadio teceiver apparatus as claimed in claim 
i wherein saic apparatus s a network foilow 
system. 

:o 

5. A radio receiver apparatus for avoiding the 
negative eirect of local pilot signals entering 
• he frecuency range of a received HF signal, 
said apparatus comprising; 

;5 first receiver means for receiving said RF 

signal said first receiver means tncluding a first 
local pilot signal generator means for generat- 
ing a i'\rsi iccai pilot signal; 

second receiver means for also receiving 

20 said RF signal said second receiver means 

including second local pilot signal generator 
means for generating a second local pilot sig- 
nal; 

keyboard means for entering data corre- 
35 spending to a desired frequency of said RF 

signal; 

control m.eans for controlling said first and 
second local pilot signal generator means 
based on data entered by said keyboard 
30 means. 

6. A radio receiver apparatus as claimed in claim 
5 wherein said control means a CPU. 

j5 7. A radio receiver apparatus as claimed in claim 
5 wherein said apparatus further includes a 
switch means for sv/itching ber-veen outputs of 
said first and said second receiver means. 

~o 3, A radio receiver apparatus as claimed in claim 
7 v.'h-r^rain .^aid sv/iich means receives a control 
signal from said control m.eans so as to tsi! 
said sv/itcn means whether to output an output 
cf said first or said second receiver means. 

9. A radio receiver apparatus as claimed in claim 
3 wherein said control signal is generated 
based on said desired frequency of said RF 
signal. 

10. A radio receiver apparatus as clainred in claim 
9 wherein an output of said first or said second 
receiver means thai is not seiectec by said 
switch means is sent to said control nr.eans to 

^5 perfcrm a netv/crk :o:iow operation. 
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'fu} R^dio receiver with tuio receiving systems. 

w A ra'.1io receiver with two receiving systems two receiving systems so that local signals gen- 

(2^1.. .23.30.. 24'. includes a CPU (36) ror selecting the erated by said local signal generators do not fall into 

aoo.-cpriate ranges of local signal generators in the the frequency range of a received RF signal. 
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